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FOREWORD This Indian Standard ( Part 9 ) ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft finalized by the Methods of Chemical Analysis of Non-Ferrous Metals Sectional Committee had been approved by the Metallurgical Engineering Division Council. IS 4027 first published in 1967, covered determination nickel, iron, silicon, aluminium, zinc and antimony Sectional Committee decided that it is convenient to on publication will supersede the relevant method for of chemical analysis of bronzes'. This part is one of aluminium. The other parts are as follows: Part Part Part Part Part Part Part Part 1 2 3 4 5 6 7 .8 Determination Determination Determination Determination Determination Determination Determination Determination of copper, lead, tin, manganese, phosphorus, in bronzes. While reviewing this standard the revise this standard in a series of parts, which determination given in IS 4027 : 1967 `Methods that series and covers the determination of

of copper and lead by electrolytic method of manganese by photometric method of phosphorus by volumetric method of nickel by photometric method of tin by iodimetric method of zinc by complexometric ( EDTA ) method of antimony by rhodamine B photometric method of iron 5 percent ) in bronzes are

Methods for chemical analysis of silicon and lead ( with content above under preparation and will be published in subsequent parts of the series.

In this revision determination of aluminium by the oxime method has been replaced by atomic absorption spectrometric method. Assistance has been derived from ISO/DP 3110 Part 2 `Copper and copper alloys determination of aluminium content : Part 2 Flame atomic absorption spectrometric method' while preparing this part. In reporting the results of a test or analysis, made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`.
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Indian Standard

METHODS OF CHEMICAL ANALYSIS OF BRONZES
PART 9 DETERMINATION OF ALUMINIUM BY ATOMIC ABSORPTION SPECTROMETRIC METHOD

(First Revision J
1 SCOPE 1.1 This standard ( Part 9 ) covers the atomic absorption spectrometric method for determination of aluminium in the range from O-005 to 12 percent in bronzes. 2 REFERENCES Indian Standards 2.1 The following necessary adjuncts to this standard :
IS No. 264 : 1976 265 : 1987 1070 : 1977 1817 : 1961 Title 5.2.3 Potassium Nitrate

Solid 5$f
Aluminium Standard Solution, ( 1000 pg[

are

Dissolve 1.000 g of pure aluminium ( purity 99.99 percent, minimum ) in 20 ml of hydrochloric acid and 10 ml of nitric acid. Expel nitrous oxide fumes. Transfer into one litre volumetric flask and make the volume up to the mark. 5.2.5 Copper Purity 99.95 percent minimum. 5.3 Apparatus Atomic absorption spectrometer fitted with nitrous oxide-acetylene burner head. Instrument parameters may vary with instrument and manufacturer's instructions may be followed in each case. 5.4 Procedure 5.4.1 Test Portion Weigh to the nearest 0.001 g, 1.00 g of sample( for aluminium more than 0.5 percent ) and 5.00 g of sample ( for .aluminium less than 0.5 percent ) into a 250-ml beaker. 5.42 Dissolution of Test Portion Add 5 ml of water, 20 ml of concentrated hydrochloric acid and 10 ml of nitric acid and expel nitrous oxide fumes. Cover with a watch glass, cool and transfer to 100 ml volumetric flask. Add 2 g of potassium nitrate and make up to the mark with water and mix. 5.4.3 Preparation
Solutions of Calibration and Blank

Nitric acid ( second revision ) Hydrochloric acid ( third revision ) use

Water for general laboratory ( second revision )

Methods of sampling non-ferrous metals for chemical analysis

3 SAMPLING 3.1 The sample shall be drawn and prepared accordance with IS 1817 : 1961. 4 QUALITY OF REAGENTS 4.1 Unless specified otherwise, analytical grade reagents and distilled water ( see IS 1070 : 1977 ) shall be employed in the test. 5 DETERMINATION OF ALUMINIUM BY ATOMIC ABSORPTION SPECTROMETRIC ( AAS ) METHOD 5.1 Outline of the Method After dissolution of the sample in hydrochloric acid and nitric acid mixture, the solution is oxide-acetylene flame aspirated into nitrous and atomic absorption spectrometric measurements are made at 309.2 nm. 5.2 Reagents 5.2.1 Concentrated Hydrochloric Acid, rd = l-16 (Conforming to IS 265 : 1987. ) 5.2.2 Concentrated Nitric Acid, rd = 1.42 ( Conforming to IS 264 : 1976 )
I

in

( see 5.2.5 ) ( for aluminium content more than 0.5 percent and 5.00 g of pure copper ( for aluminium content less than 0.5 percent ) in each of the seven 250-ml beakers. Add 5 ml of water, 20 ml of concentrated hydrochloric acid and 10 ml nitric acid to each and expel nitrous oxide

5.4.3.1 Weigh 1.00 g of pure copper
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fumes. Cover with watch glass. Cool and transfer the contents to lOO-ml volunietric flasks. Add 0, 2, 4, 6, 8., 10 and 12 ml of standard aluminium solution ( See 5.2.4 ) and 2 g of potassium nitrate to each of the seven flasks. ~Dilute to mark and mix. The prepared solutions contain aluminium content in the range from 0 to 120 pglml. 5.4.3.2 The zero member of the series of prepared calibration solutions ( 5.4.3.1 ) will serve as the blank for the calibration and test solution as well. 5.4.4 Adjustment meter of Atomic Absorption Spectro-

5.4.5 Atomic Absorption Measurement 5.4.5.1 Aspirate first the blank solution and then the caiibration solution in increasing order, aspirating water between each aspiration of the solution and record the absorbance value. Then aspirate the test solutions and record the absorbance readings. Each aspiration should be made at least three times and take the average value. Solids which build up on the burner slit must be removed, otherwise they will lead to a decrease in sensitivity. 5.4.5.2 Prepare a calibration curve by plotting the obtained absorbance values of the calibration solutions ( corrected for the blank ) against the concentration ( in pg/ml ) aluminium in the calibration solutions. 5.4.5.3 Read the concentration tion referring to the calibration 5.4.6 Calculations Calculate the percentage as follows: Aluminium, where A = concentration, in rrg/ml, of aluminium in testsolution; B = concentration, in pg/ml, of aluminium in the blank, and; C = mass, in g, of test portion. of aluminium content of the test solucurve (5.4.5.2 ).

Follow the instructions of the manufacturer in preparing the instrument. Switch on the instrument and aluminium hollow cathode lamp. Fit the correct burner for niirous oxide-acetylene flame and light the appropriate flame. Wait for about 20 minutes for stabilization. Set the wavelength at 309.2 nm. Optimize instrument response by adjusting the wavelength, fuel, air, burner and nebulizer while aspirating the highest calibration solution. As the sensitivity varies from instrument to instrument the concentration of the standard series and of the test solution should be adjusted accordingly. At the same time the linearity of the calibration curve should be checked. Water and one of the calibration solution should be aspirated repeatedly to ensure that there is no drift of absorbance. Finally aspirate water and set the absorbance to zero reading.

percent by mass =

Ct-l:B
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